Immigrant Self-Employment: Does Intermarriage Matter? * This paper investigates the effect of a native spouse on the transitions into and out of entrepreneurship of male immigrants in the U.S. We find that those married to a native are less likely to start up a business compared to those married to an immigrant. This finding is robust when the endogeneity of being married to a native is taken into account. We also show that immigrants married to a native are significantly less likely to exit from entrepreneurship compared to their counterparts who are married to an immigrant. Our results point to an interesting asymmetric role of being intermarried in deciding to become an entrepreneur and for survival in entrepreneurship, which is consistent with a network effect. On the one hand, intermarriage reduces the chance of starting up a business possibly because better access to local networks can help transitions into other forms of employment (e.g. paid employment). On the other hand, superior access to local networks through marriage to a native spouse facilitates business survival.
Introduction
Employment opportunities for immigrants are very important for their economic integration and assimilation in the host country. The mechanism through which immigrants acquire information about existing employment opportunities and their access to local networks can determine their employment choices and well-being to a great extent. The aim of this paper is to investigate the effect of being married to a native -as a measure of association with natives -on the transitions in and out of entrepreneurship of male immigrants in the U.S. Immigrants married to a native can be considered as having access to a different network -other things equal -compared to their counterparts who are married to an immigrant.
Information acquired through networks can affect job search and employment opportunities (Calvó Armengol 2004, Calvó Armengol and Jackson 2007) . Previous empirical literature has established that networks such as those developed through contacts with friends, relatives and people with similar characteristics are important in determining employment outcomes (Ioannides and Datcher Loury 2004 , Munshi 2003 , Beaman 2008 . Networks have been also found to affect employed and unemployed workers in terms of both frequency of job offers and acceptance (Blau and Robins 1990) . Recently, Patel and Vella (2007) provide evidence on the association between the occupational choices of newly arrived immigrants with those made by established immigrants of the same origin.
The main contribution of this paper is that we provide insights on how access to different types of networks through a native or immigrant spouse -among otherwise similar immigrants -can influence transitions into and out of entrepreneurship.
1 In particular, married to a native can facilitate access to information provided by natives 3 and can ease job search. On the other hand, those who are married to another immigrant are more likely to develop closer links to their co-ethnic group in the state and become affected by practices that are common to the members of this group. For example, living in a state where a significant number of co-ethnic households run their own businesses may help newly arrived immigrants from the same origin to start up a business.
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The opportunity to set up a business can be very important for migrant welfare and particularly so among the less well-to-do. Self-employment rates across racial and ethnic groups differ substantially in the U.S., where Hispanics and African-Americans exhibit lower rates compared to Whites and Asians (Fairlie and Meyer 1996) , and they perform worse in terms of earnings (Fairlie, 2005) . Recent evidence also shows that many immigrants use self-employment as a pathway from unemployment or inactivity to paid employment in the wage sector, and this accounts for a significant part of the positive immigrant-native difference in exit rates from self-employment (Georgarakos and Tatsiramos, 2009) . Considering transitions in and out of entrepreneurship is, therefore, important for our understanding of labor market transitions and selfemployment dynamics and is likely to shed more light on the role of different networks accessed by immigrants. This analysis can have implications for policies that target entrepreneurs from disadvantaged groups and aim to assist the assimilation of immigrants in the host country.
The current paper is related to a growing literature on the role of intermarriage on economic outcomes of immigrants. For instance, Meng and Gregory (2005) show that intermarriage leads to higher wages for non-English speaking immigrants in Australia. In a recent study, Furtado and Theodoropoulos (2009) find that marriage to a native is associated with higher immigrant employment rates in the U.S.
We use panel data from the US Survey of Income and Program Participation (SIPP) for the years 1996 to 2004, which provides information on various socioeconomic characteristics on a monthly basis and offers details on immigrant status. We find evidence that being married to a native has asymmetric effects for transitions in and out of entrepreneurship. On the one hand, immigrants who have a native spouse are significantly less likely to enter into self-employment compared to those married to an immigrant. This finding is not driven by the possibility that unobserved factors affect both the probability of starting up a business and being intermarried, since our estimates are proven robust when such a source of endogeneity is taken into account. On the other hand, among immigrants who run their own business, those who are married to a native are significantly less likely to exit from entrepreneurship compared to their counterparts married to an immigrant. These results suggest that access to different networks and to different information acquired through them can affect the employment choices of immigrants. Moreover, the findings that immigrants married to other immigrants are not only more likely to start up a business but are also more likely to exit from that business, suggest the use of self-employment as a pathway to other forms of employment in the presence of limited access to information that could ease job search.
The rest of the paper is organized as follows. Details of the data are discussed in Section 2. Section 3 presents the empirical results for the transitions in and out of entrepreneurship. It also discusses the endogeneity issue and how this is treated by our estimation. Section 4 offers concluding remarks.
5

Data
The empirical analysis is based on the 1996 and 2001 panels of the SIPP. The survey is a rotating panel collected every four months spanning over a 4 year and 3 year period in the 1996 and 2001 panels, respectively. Each wave of the SIPP contains both core questions common to all waves and topical questions that are not updated in each and every wave. The core questions provide direct information on whether each person in the household older than 16 owns a business or not. SIPP data also provide information on wealth holdings at the household level. From the assets and liabilities module, we derive a measure of total net wealth, which is equal to the value of total assets minus liabilities outstanding. Although the SIPP contains detailed information on specific assets and debts, it does not gather information about assets held off-shore, which may be particularly important for immigrant households. However, this is a limitation shared by all other available data sources, such as the PSID (see the discussion in Cobb-Clark and Hildebrand, 2006) .
A key advantage of using the SIPP is that it includes a migration module in wave 2 of the panel. In the analysis, therefore, we focus on individuals who entered the sample in the first wave of 1996 and 2001. 4 We are able to distinguish foreign-born individuals based on information about the country of birth in the migration module.
Considering the foreign-born married individuals and given that the country of birth of the spouse is known, we can identify married couples who are both immigrants versus couples in which one is native-born. We consider only males of working age 20 to 64 years in order to avoid the selectivity issues related to female employment. Tables 1 and 2 respectively. All descriptive statistics have been calculated using sample weights. The former sample consists of 1,528 individuals of which 324 are married to a native. The sample employed to model exit from entrepreneurship is significantly smaller and consists of 324 individuals who run their own business, of which 65 are intermarried.
According to the descriptive information from both samples, intermarried immigrants are on average more educated and have a lower number of children compared to their counterparts with a foreign-born spouse. Notably, the median wealth and income of intermarried immigrants are significantly higher. Tables 1 and 2 also present the regions of origin in each sample. We distinguish between 6 regions (Europe, Central America, South American, the Caribbean, Asia and Australia-New Zealand) and 2 countries (Mexico and Canada).
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Empirical Results
In Section 3.1, we first examine the probability of entering into entrepreneurship among those who are not currently business owners. We also estimate a joint model of business entry and the probability of being intermarried (Section 3.2) in order to take into account the possibility that unobserved factors affect both decisions. Finally, we investigate the transitions out of business ownership in Section 3.3.
Transitions into Entrepreneurship
In this part, our aim is to assess empirically the influence of being married to a native in the transitions into entrepreneurship. To this end, we estimate a logit model on the probability of becoming a business owner in the subsequent wave among those who currently do not own a business, i.e. those who are unemployed, inactive or employed in the wage sector. Given that we observe individuals over time, the total number of observations corresponds to the pooled individual spells of non-business ownership. For each spell, the dependent variable denotes whether the individual entered into business in the subsequent wave. Our specification controls for various demographic and pecuniary characteristics. We account for age through a second order polynomial. To capture differences due to educational attainment, we include dummies distinguishing among college graduates, those with some college education, high school graduates, and those with less than high school education (which form the omitted category). In addition, we take into account the number of children and whether the individual resides 8 in an urban area. We also control for resources by conditioning on total household income and wealth.
Given that we examine transitions into entrepreneurship, we control for the share of unemployed in the region to take into account the regional variation in employment opportunities. To gain an insight into the relative importance of the pre-transition status of each individual, we include dummies representing those previously unemployment or inactive. Those previously in paid employment form the reference group.
We take into account the years since immigration given that immigrants who have stayed longer may have better chances starting up a business. In addition, we include dummies controlling for naturalization given that it may influence the selfemployment opportunities of intermarried individuals, and for individuals who originally come from English speaking countries and thus have language proficiency.
We also condition on the share of migrants in the state. This might partly reflect immigrant network effects in a given state. For example, in states where immigrants account for a non-trivial share of the local population, information sharing within a given immigrant group can be more efficient. Our key variable of interest is a dummy distinguishing immigrants who are married to an immigrant from those who are married to a native (intermarried). As has been already discussed, this can imply access to different types of networks (i.e. networks that are dominated by natives or by immigrants) and to different forms of information.
Results are presented on the left panel of Table 3 , column 1. Differences in education and wealth do not suggest a significant influence. Yet higher income, after controlling for the pre-transition employment status, is negatively associated with a transition into self-employment. This might be due to the fact that entrepreneurship represents a way of avoiding poverty for the less well-to-do. Consistent with this notion, we also find that transitions into entrepreneurship are more likely for those previously unemployed or inactive compared to their counterparts in paid employment.
[ Table 3 about here]
We estimate a strong negative effect of being intermarried on the probability of starting up a business that is net of the years since immigration. This suggests that there is heterogeneity among immigrants on their employment choices which depends on the nativity of their spouse. Being married to a native is likely to enhance information sharing and to facilitate easier access to the local networks dominated by natives. This can ease job search and increase the probability of finding a job in the wage sector. Our finding of a lower transition of intermarried immigrants into entrepreneurship is also consistent with recent evidence showing that many immigrants use entrepreneurship as a stepping stone to enter into paid employment (see Georgarakos and Tatsiramos, 2009 ).
Being married to a native can make the choice of running a business as a transition state towards paid employment less probable by offering more opportunities to enter the wage sector directly.
Yet additional considerations might be at work. For example, immigrants who have assimilated better and gained more skills in the host country may be more likely to marry a native. In such a case, unobserved characteristics in our model correlate with both the choice to start up a business and the decision to marry a native, resulting into inconsistent estimates. In Section 3.2, we probe further into such an endogeneity issue by estimating jointly the probability for each incidence while allowing for unobserved factors to influence the two choices.
One might argue that in our baseline specification, while we control for years since migration, we do not take into account the possibility that some of the immigrants in our sample were already married when they arrived in the country. We check the robustness of our findings against this concern in the following ways.
First, we estimate our baseline model for immigrants who arrived at different ages in the country. Results are presented in Table 3 , columns 2 and 3. Immigrants younger than 20 years old when first coming to the US are less likely to have married before their arrival and are consequently more likely to marry a native. On the other hand, when immigrants who arrived at a later age are included in the sample, the share of those more likely to have married prior to their arrival should then increase. We still derive a strong negative effect of being intermarried, and the rest of our results remain essentially unaffected when we estimate our model over these two different samples of immigrants.
Second, we estimate the same model of transitions into entrepreneurship among those who married after migration. Results are presented in the right panel of Table 3 , column 4. The estimates of the dummy representing those who are intermarried remain unaffected, providing further support to our baseline findings.
Endogeneity
In this section, we address the endogeneity issue that arises from the possibility that immigrants' unobserved characteristics contribute both to the likelihood of starting up a business and the probability of being married to a native. Given the discrete nature of both decisions, we estimate a two equation model by maximum likelihood while allowing for individual-specific and time-invariant unobserved characteristics to affect each decision. The probability of entering self-employment is defined as:
where the index is
, and the probability of being intermarried is defined as:
where the index is To make such estimation feasible, we instrument our intermarried indicator with the share of female migrants (denoted by SF ) in the state at the time the migrant arrived in the US. The higher the share of female migrants in the state at that time, the less likely it should be for a migrant to be intermarried (Bisin and Verdier, 2000, provide empirical support to this notion). The main identification assumption is that controlling for the current share of co-ethnics in the state, the share of females at the time of migration does not affect the decision to enter self-employment in the current period.
The joint likelihood for each individual can be written as:
where the likelihood contributions are defined in (1) originates from Heckman and Singer (1984) . Each unobserved factor is assumed to be time-invariant and individual specific, and it is allowed to be correlated across transitions. For identification purposes, since we include a constant in the vector X , we normalize one of the mass points of each discrete random effect to zero.
The sample log-likelihood can be written as follows:
where p i L is defined as in (3). Table 4 presents results from the first equation that models the probability of being intermarried. We employ the same sample of immigrants used to model entry into entrepreneurship. Once again, we present results from the full sample and from the subsamples of immigrants who arrived at different ages or married after migration. Our instrument always displays the expected sign, and it is precisely estimated for the subsamples of immigrants who were younger than 20 years when they arrived in the US or married after migration. Intuitively for these groups, the higher the share of female migrants in the state when they arrived in the country, the lower the probability is of being intermarried.
[ Table 4 about here]
In Table 5 , we present results from the joint estimation which take into account the endogeneity of being intermarried with reference to the aforementioned groups for which our instrument is valid. For completeness, columns 1 and 3 present the estimates from the first stage regression, while columns 2 and 4 show the estimates from the main equation of interest. The effect of being intermarried is negative and statistically significant, and it seems to be downward biased in the case in which the probability of intermarriage is assumed to be exogenous. This can be seen from the comparison of the 13 estimated effects between columns 3 and 4 of Table 3 with the respective ones in columns 3 and 4 of Table 5 , with the latter being stronger. The unobserved heterogeneity distribution reported at the bottom of Table 5 suggests that there is a large share in the sample (more than 90 percent) which, due to unobservables, exhibits a higher probability of being intermarried and a lower probability of entering into selfemployment. There is a smaller second group which exhibits a lower probability to be intermarried and a much higher probability to start up a business.
[ Table 5 about here]
All in all, our key finding on the negative influence of being intermarried on transitions into entrepreneurship is robust when we take into account the fact that unobserved characteristics affect both business ownership and the probability of being married to a native. In fact, our results suggest that when such correlation is not taken into account, the effect of being intermarried tends to be downwards biased.
Transitions out of Entrepreneurship
Having studied in detail the role of intermarriage in transitions into entrepreneurship, we also examine its relevance for transitions out of entrepreneurship. To this end, we estimate a discrete-time duration model on business survival that takes into account left truncation and right censoring in the data. The former issue relates to the fact that the stock of entrepreneurs initially observed has on average lower risk of exiting from entrepreneurship, forming a selected group of immigrants that is dominated by those successful enough to survive up to that point. 6 Ignoring such a selection mechanism 14 might lead to biased inference. The latter issue refers to the inability of observing the exit time in the data for some spells. More details on the model set up and an application of survival in entrepreneurship of immigrants to the US and their descendants can be found in Georgarakos and Tatsiramos (2009) .
As discussed in Section 2, the sample comprises of immigrants who run their own business. Results from this model are presented in Table 6 both for the full sample under examination and for those younger than 35 years when they arrived at the host country.
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For those who run their own business, being married to a native spouse significantly reduces the probability of exiting from entrepreneurship. This suggests that entrepreneurs who are intermarried have better survival probabilities. The results from the estimation using the sample of immigrants that were younger than 35 years when they first came to the US suggest a similar result, although the estimates are less precise due to the sample size drop. All in all, our results point to an interesting asymmetry: on the one hand, being intermarried reduces the chance of starting up a business possibly because better access to local networks can help transitions into other forms of employment (e.g. paid employment). On the other hand, once the decision to set up a business has been made, superior access to local networks through marriage to a native facilitates business survival.
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[ Table 6 about here]
7 Due to sample size constraints we could not estimate the model for the sample of immigrants who arrived at the host country less than 20 years old and for those married after migration. 8 We attempted to estimate jointly the probability of being intermarried and the survival into entrepreneurship using a similar estimation method to the one used for the entry decision. We have failed, however, to identify significant unobserved heterogeneity in our sample, so we only present the independent transitions in Table 6 .
Conclusion
In this paper, we examine the extent to which the transition of male immigrants into and out of entrepreneurship is affected by the immigrant status of their spouse. Using US survey data from the SIPP, we find that the immigrant status of the spouse and the implied access to different types of networks (dominated by natives or immigrants) has asymmetric implications for transitions in entrepreneurship. On the one hand, immigrants who are married to a native are significantly less likely to enter into selfemployment compared to those married to an immigrant. This finding is proven robust when we take into account the possibility in our estimation that unobserved factors affect both the probability of entering into entrepreneurship and being intermarried. On the other hand, immigrants with a native spouse are significantly less likely to exit from entrepreneurship compared to their counterparts married to an immigrant.
Our analysis yields insights on how access to different types of networksamong otherwise similar immigrants -can influence their employment choices and especially transitions regarding entrepreneurship. Moreover, our results imply that for immigrants who use self-employment as a pathway from unemployment or inactivity to paid employment in the wage sector, the limited access to information that could ease job search is likely to direct them into self-employment, whereas access to such information may have allowed them to enter into paid-employment directly.
These findings contribute to our understanding of immigrants' transitions in and out of entrepreneurship and can be of interest to policy makers who design policies which aim to assist immigrants to improve their well-being and to integrate faster in the host country. The significant role of intermarriage in business transitions implies that there is room for promoting policies that will assist the less integrated immigrants to overcome information barriers related to job search and employment opportunities.
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Facilitating better access to information for these groups can help those immigrants who use self-employment as a stepping stone to paid employment find a job in the wage sector directly. In addition, it can increase the survival probability in entrepreneurship of those immigrants who run their own business. The latter can be particularly relevant for the less well-to-do given that entrepreneurship has been generally shown to offer an avenue to escape poverty for the most disadvantaged groups of households. Notes: ***, **, * denote significance at 1%, 5%, 10%, respectively. The first column for each estimation refers to the estimation of the probability of being married to a native. The second column refers to the probability of entering into business from t to t+1 measured in quarters. 
